STUDY DESIGN: Case report and literature review. OBJECTIVES: Gouty arthritis of the spine is rare. Gout presenting as back pain and quadriplegia may be difficult to distinguish from a spinal tumor. Symptoms vary, and the diagnosis is often delayed. We report an unusual case of thoracic spinal cord compression caused by extradural tophaceous deposits whose initial diagnosis had been lymphoid malignancy. To the best of our knowledge, this is only the second report of using single-photon emission computed tomography (SPECT) to diagnose spinal tophus. METHODS: We retrospectively reviewed the medical records, operative reports and radiographic imaging studies of a single patient. RESULTS: A 26-year-old man with severe tophaceous gout presented with a 4-month history of progressive weakness and dyschesia of both lower extremities. Coronal bone slices evaluated by SPECT indicated increased methylene diphosphonate uptake in the T9 and T10 pedicles. Pathology assessment revealed areas of amorphous substance containing urate crystals surrounded by inflammatory cells. The diagnosis was gouty tophus. CONCLUSION: The position of the spinal tophus may be related to the 'S' type of spinal anatomical structure. Obesity and inactivity may be the two risk factors for spinal tophus. Every effort should be made to lower the serum uric acid level by maximizing the pharmacological regimen. We believe that laminectomy can effectively relieve spinal cord compression. It also improves the longterm prognosis for spinal gouty tophus. SPECT may be a viable method for differentiating spinal gout and a malignant tumor. 
INTRODUCTION
We report a case of gouty arthritis affecting the thoracic spine in a 26-year-old man with thoracic spinal cord compression caused by extradural tophaceous deposits that had initially been diagnosed as lymphoid malignancy.
CASE REPORT
A 26-year-old man weighing 160 kg who had known severe tophaceous gout for more than 4 years presented with a 4-month history of progressive weakness in both lower extremities and dyschesia. The bilateral lower limbs had been paralysed for nearly 10 days. He had lost about 10 kg of weight during the previous 2 months. His medical history included 10 years of significant hypertension. A general physical examination revealed that he had multiple subcutaneous nodules at the back of both feet with swelling and tenderness of the local skin (Figure 1 ), suggesting gouty tophi. Neurological examination showed somaesthesia deficit below the T10 level. In the lower extremities, he had 1/5 strength and bilateral high muscle tension.
Laboratory evaluations revealed that the serum urate level was elevated at 810 μmmol l − 1 (normal range 140 − 414 μmmol l − 1 ), uric acid 16 mmol per 24 h (normal range 1.49 − 4.47 mmol per 24 h), blood urea nitrogen 17 mmol l − 1 (normal range 10 − 20 mmol l − 1 ), C-reactive protein (CRP) 15.6 mg l − 1 (normal ⩽ 10 mg l ) with 93% neutrophils, 12% lymphocytes and 5% monocytes.
Combining with his history and age, we initially thought that his problems could be caused by a lymphatic hematopoietic systematic malignant tumor. Because the patient's weight surpassed the examination bed limit, he failed to complete the positron emission tomography-computed tomography (PET-CT) examination. We therefore performed single-photon emission computed tomography (SPECT) bone imaging (the tracer was 99Tcm-MDP at a dose of 30 mCi). The results suggested abnormal tracer distribution at T9-10 with increased uptake at the corresponding sites (Figure 2) .
Although the initial imaging diagnosis was lymphoid malignancy, surgery revealed a large mass with white chalky material in the spinal canal that was eroding into the adjacent pars intra-articularis, granules with smooth edges and blood circulation, separated by their integument from surrounding tissues. Tissue fibrosis was also evident. Pathological results showed areas of an amorphous substance containing urate crystals surrounded by inflammatory cells and a multinucleated giant cell granuloma. The final diagnosis was gouty tophus (Figure 3) . No features of a tumorous or an infectious process were seen. Postoperative bacteriological examinations of multiple specimens that included special procedures for detecting mycobacteria were all negative.
The patient's lower extremity muscle strength grade and muscle tension returned to normal 6 months after his discharge.
DISCUSSION
Gout is a common metabolic disorder resulting from supersaturation of urate in extracellular fluid and deposition of monosodium urate crystals in tissues. Urate crystals easily deposit to form a tophus in local tissue that has a low pH.
1-3 Few tophaceous deposits have been found in the axial skeleton; however, gouty tophus of the thoracic vertebrae is rare. Factors that may increase the precipitation of urate crystals and induce tophus formation include low temperature, decreased pH and trauma. 4, 5 An analysis of the literature indicated that all segments of the spine could be involved with gout. [6] [7] [8] [9] The lower lumbar spine is the most common region involved, particularly the L4-5 level. [10] [11] [12] [13] Only 20 cases of tophus in the dorsal vertebrae have been described in the literature (see Table 1 6-20 ). These patients' ages ranged from 33 to 86 years, 75% were male and most of them had Thoracic spinal cord compression by extradural tophus T Liu et al a history of being bedridden. 14,15 Our patient had a short history of gout and severe clinical symptoms. The only clue was the prolonged period of poorly controlled hyperuricemia. We think that the position of spinal tophi might be related to 'S'-type spinal anatomical structure. We also believe that patients who are obese and those with little daily activity could be at risk for axial bone tophus.
High CRP levels have been measured in patients with this diagnosis. Recent studies have suggested that uric acid induces expression of CRP messenger RNA in vascular endothelial and smooth muscle cells. 16 In addition, serum urate was associated with serum CRP in patients with gout. It is thus suggested that a high CRP level may be an effective means for predicting a risk of spinal tophus. Additional examinations of more patients with spinal gout are needed, however, to confirm this view.
In this case, the patient sustained three-column spinal disruption from low-energy trauma with only posterior ankylosis; the injury anteriorly goes through the disc space. We posit that biologic remodeling precedes damage to the spinal facet joints structure and that repeated injuries induce persistent inflammation. As intervertebral disc disease progresses, increased stress is applied posteriorly, thus accelerating facet osteoarthritis and urate crystal deposit. We consider that low-energy trauma is the end result of the interplay between subtle alterations in mechanical and biochemical properties of the urate crystal and facet joint complex. As we all know, the facet joint complex has an important role in stabilizing the segmental spinal unit; the resultant spinal gout is likely to change the segmental spinal motion, altering the mechanical forces experienced by the facet joints. These compositional and structural alterations manifest in repeatable patterns of altered motion segment biomechanics. Consequently, in the beginning, spinal gout only affects immediately surrounding tissue with the potential to diminish pressure containment ability, then annulus fibrosus injuries disrupt lamellar fibers sufficiently to compromise the vertebral connectivity and diminish pressure containment, collectively altering spinal column motion.
Computed tomography and especially magnetic resonance imaging should be considered useful instruments in the differential diagnosis of patients who have a prior diagnosis of gout or a history of hyperuricemia who present with symptoms suggesting spinal cord involvement. Histological or cytological analysis is still necessary, however, for a definitive diagnosis, as infectious processes and neoplasms may have similar clinical and imaging aspects. 17 There has been no research reported on SPECT imaging of tophi. We found that the imaging in our patient was different from the typical image of bone metastases. Thus, SPECT may prove to be a viable method for preliminarily differentiating between spinal gout and a malignant tumor. Unfortunately, our patient's weight surpassed the examination bed maximum limit, and he failed to complete the PET-CT examination. At present, only one case report has described the radiological features of spinal gout, and it was based on the results of fluorodeoxyglucose PET. 18 
CONCLUSIONS
The mechanism associated with axial gout is not yet clear, but obesity and inactivity may be two risk factors for spinal tophus. By the time tophaceous deposits in the axial skeleton are identified, the gout is at an advanced stage. Thus, early recognition of spinal gout is extremely important because aggressive medical management of gout could limit the morbidity associated with this condition, avoiding the need for spinal surgery. Conservative treatment could prevent an unnecessary operation, but at present it poses the risk of a diagnostic error in differentiating between gout and tumor. We advocate surgical treatment by segmental spinal decompression, with or without stabilization, followed by long-term treatment with allopurinol to dissolve tophaceous deposits and prevent recurrent attacks of acute gout. However, it would be wise to remember that the differential diagnosis between spinal gout and a malignant tumor is important when patients have a history of gout. An intraoperative frozen section examination should be undertaken to assist with the treatment strategy. The long-term effect of medical treatment for spinal gout has not been reported, and thus prospective studies are needed. Thoracic spinal cord compression by extradural tophus T Liu et al
